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Abstract 
With the ever increasing cost ofliving and constantly increasing dependence on 
computers for everyday tasks, the cost of commercial software can sometimes lead to 
major problems for consumers. These costs continue to rise as software companies 
become larger and gain more power in a market. However, there is a free alternative for 
computer users, both private and public. That alternative is open source software. In 
order to prove that the open source software is a viable competitor and in some cases a 
better product than commercial software, I have compiled, analyzed and discussed the 
benefits of open source software. In order to dispel the myth that open source software 
is harder to use than the commercial software that consumers are familiar with, I have 
conducted, with the help of Dr. Joel Whitesel, an experiment that has provided 
astounding results. 
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Introduction 
Open source software has been around for a long period oftime. However, it is 
not something that has been generally given much weight when considering software 
alternatives. Even though consumers are being constantly bombarded with security 
problems and software that does not do the job that way they want it to, they still 
continue to use and purchase overpriced commercial software that can do a million 
things when all they want to do is write a letter or send an email. Fortunately for 
consumers, there is a very viable alternative to many of their commercial software 
packages, and it comes in the form of open source software. 
About Open Source Software 
Nick Donofrio, Senior VP for IBM, summed up the demand for open source 
software when he said "no single vendor, no matter how large, can claim a monopoly on 
innovation." (Babcock 2004). 
The core idea of open source software development is what makes it different 
from many other models. In order to be considered open source, the software must be 
developed under guidelines of the "Open Source Definition" as maintained by the Open 
Source Initiative (http://www.opensource.org). These guidelines state that "Source code 
must be distributed with the software or otherwise made available for no more than the 
cost of distribution," which means that developers cannot make a profit from developing 
the software. "Anyone may redistribute the software for free, without royalties or 
licensing fees to the author," which means that one developer cannot charge another 
developer in order to let them use the code that has been written. Finally, "Anyone may 
modify the software or derive other softwares from it, and then distribute the modified 
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software under the same terms," basically saying that the code is free to use however the 
next developer feels necessary as long as the final software is released under the same 
open source standards as the original code. These guidelines are in effect saying that no 
one can sell open source software for a profit, charge others in order to use the code that 
they write, or take a program that has been developed as open source software and tum it 
into a conunercial product. However, one way in which open source developers make 
money is through selling services and support related to their "free" product. 
The open source model of software makes the underlying instructions, or source 
code, of a program open to everyone worldwide. This allows for a highly distributed 
model of software development in which many different people have an influence on the 
design and creation of a particular program. A popular way to distribute this source 
code is over the Internet. Many sites, such as SourceForge 
(http://www.sourceforge.net). give the open source conununity a central location where 
software developers can come to get the latest news, versions of programs, and ideas for 
open source software development. 
"When vendors give code to the open-source community, they're really letting 
the market influence the technology's direction," says Anthony Hill, the Chief 
Technology officer for Novell (Greenemeier 2004). What he means is that when 
software companies give a program to the open-source conununity, a particular company 
no longer controls it. Being open allows for the gap between consumers and the 
individuals who create the software to become incredibly smaller. Now anyone who has 
knowledge of programming can make changes to the open software in order to suit their 
individual needs. 
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"Most open source software is distributed under the GNU Public License (GPL) 
(http://www.gnu.org), which gives the user full rights to use the software" (Brandl 
2004). 
Major Players in Open Source Software 
Of the major open source software projects that are currently under development, 
the most well known are Linux and Apache. Apache is the hands-down dominate force 
in the web server market, over 65 percent of all active web sites use Apache. Nearly 40 
percent of large American companies use Linux in some form. Linux is the operating 
system for more than a third of active web servers and holds almost 14 percent of the 
larger server market overall. (Weber 2004). These statistics show that open source is not 
just a fleeting idea that will pass with time, it is very real and a very major factor in the 
way that computer users do business every day. 
Another lesser known, but still very important, open source project is Sendmail. 
Sendmail is the program that powers about 80 percent of the world's email servers. 
(Weber 2004). Other open source projects that are gaining popularity are PHP 
(http://www.php.net) which is a server-side scripting language that allows web site 
developers to include dynamic content in web sites. PHP is designed to interact with 
another open source project, MySQL (http://www.mysgl.org), as well as many 
commercial databases. The SQL database programming language has been around since 
the late 1970s, but MySQL is open source and as such is free. 
The Mozilla Web Browser (http://www.mozilla.org) is highly competitive with 
Microsoft's Internet Explorer. Mozilla is distributed in multiple versions and serves as 
the backbone for the Netscape Web Browser. Perl (http://www.perl.org) is another 
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programming language that has been developed for processing information for web sites 
and is still used today. 
Anyone who has ever used the Mac OS for file sharing in recent years is likely 
familiar with SAMBA (http://www.samba.org), which is the network file sharing 
software that is commonly distributed with both Linux and Mac OS. 
Finally, a major player in the open source software community that is more 
commonly overlooked is OpenOffice (http://www.openoffice.org). OpenOffice was 
originally released as StarOffice in the mid-1980s as freeware and was eventually 
purchased by Sun Microsystems. Freeware is similar to open source because it is freely 
distributed, but the source code is not available to the public. In 2000, StarOffice was 
made open source and released as OpenOffice. OpenOffice is a viable competitor to 
Microsoft's Office suite. Consumers can still get StarOffice but it has been packaged 
into a consumer bundle that includes software documentation and support, and as a 
result StarOffice is no longer free. 
Benefits from OSS 
Many people believe that the quality of software developed through open source 
is reason enough to adopt the open source model. Others are making a political or 
ideological choice to shun the major commercial producers. Some people just find that 
open source choices allow them to be able to use a specific product without having to 
deal with a large integrated software suite. Not to mention the fact that open source 
gives individuals the feeling that they have power in the development of the software 
("Working With Open Source" 2004). 
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Cost Benefits of Open Source Software 
The most striking and, in all truth, the most compelling argument from a business 
standpoint to choice open source software is the cost benefits. 
Open source gets its roots from free software. The word "free" in this case 
means that the software is not only available at no cost, but also that users have freedom 
to copy, modify, and distribute the software. (Fink 2003). 
Currently the cost for commercial software is increasing steeply as more and 
more software development companies are becoming concentrated and merging with 
their competitors ("Working With Open Source" 2004). 
This trend is alarming from a financial standpoint because as the competition in 
key areas of software, such as Enterprise Systems and office suites, decreases, the cost 
for these products soar steeply upward. For now, it seems that accepting the higher 
prices for commercial software is inevitable ("Working With Open Source" 2004). 
The open source community gives consumers a viable escape from the ever 
increasing prices of commercial software. For example, instead of purchasing licenses 
for Microsoft's Office suite, OpenOffice can be installed and used for free. As a choice 
in the operating system market, Linux offers many specialized distributions that can 
offer an alternative to Microsoft Windows or Mac OS. "Open source databases, 
especially MySQL, are becoming a viable alternative to commercial databases from 
IBM, Microsoft, and Oracle" (Whiting 2004). Mike Gaydos, lead architect of MySQL 
solutions for EDS said that "MySQL implementation costs can be as little at I 0 or 20 
percent of the cost of a commercial database" (Whiting 2004). The only costs that are 
incurred with a database system such as MySQL is acquiring storage space for the data. 
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Security Benefits of Open Source Software 
Viruses, worms, security breaches, these are all things that commonly cause 
problems in the world of computers. Commercial software companies typically handle 
these problems relatively quickly with a very specific update, or patch, to the program 
that is vulnerable. However, the user is responsible for locating these patches in order to 
fix the problem in the software that they purchased. This leaves many unsuspecting 
computer users vulnerable to problems long after a fix is available. 
"'Security is an industry-wide problem', says Alec Scott, senior manager of 
platform strategy at Microsoft Canada. 'Regardless of the operating system, there are 
vulnerabilities. It becomes a case of how the vendor responds to these vulnerabilities'" 
(Shoesmith 2004). 
The very nature of open source software makes it more secure. "Open source, 
being open, gets a better code review. Anyone can get the source, look at it, and fix 
problems in it" (Seltzer 2004). This method of code review aids in finding potential 
problems before they can become major. 
Commercial companies do code reviews to try to find problems, but in many 
conditions the "reviews" are done through a process of testing. In this testing, 
consumers can install a pre-release beta version of the software. In the ideal world, the 
user then reports any bugs to the company and the problems and they get fixed. 
However, in the real world, many people take the opportunity of the beta versions as a 
chance to install commercial software free and give very little feedback to the company. 
For example, Linux is more secure from the time it is released. Windows can 
certainly be made very secure, but it does not ship that way. (Shoesmith 2004). Not to 
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say that the Linux community writes code that does not have any bugs in it. However, it 
is easily conceivable that in the open source community you are more likely to find bugs 
or security defects before they become serious, where as in the proprietary commercial 
software model, when bugs are found they are usually extremely serious problems. 
(Shoesmith 2004). 
Flexibility of Open Source Software 
The open source format preserves flexibility for future change and guarantees 
that problems can be addressed as soon as the user needs them to be, not according to the 
convenience ofthe vendor. (Coffee 2004). With the users also being potential 
developers when there is something that needs to be modified or updated, the user can 
either make the modification themselves or make a plea to the community that develops 
that program and ask for someone else to make the change. 
Even if no one touches the source code, the open source format is essential to the 
evolution of software. "Open source is change insurance and change, unlike most of the 
things that we insure agaiLlst, is not a mere risk, but a certainty" (Coffee 2004). This 
change comes at the hands of the users who also are the developers. 
The amount of code review that the software receives along with the sheer 
number of developers who are able to add features can make open source software 
higher in quality than commercial software. In the end, consumers of open source 
software get all of the features that they want and none of the unnecessary features that 
bloat commercial software packages. 
Difference from Commercial Software 
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Martin Fink summarized the major differences between open source and 
commercial software, as initially set forth by Eric Raymond in The Cathedral and the 
Bazaar. He divided the differences into three different segments: license, styles, and 
attributes (2003). 
Product licensing is one of the most obvious differences between commercial and 
open source software. Commercial software is released with a commercial license and 
contains a lot of copyright details and restrictions about what the user can and cannot do. 
Open source software is commonly released under the GPL (GNU Public License) 
which allows anyone to change and update the software as long as credit is given where 
credit is due. This means that any software developer can modify a piece of open source 
software and as long as credit is given to the developers who came before him and he 
does not sell the software for a profit. 
Another major difference is in the style with which the software is created. In 
the world of commercial software, development and maintenance is done by developers 
who are hired by the company for that specific purpose. In the open source software 
model, a foundation is created. The idea behind a foundation is that developers from 
across the globe can join the foundation and work on the software in a distributed 
manner. Another open source ideology is the conunittee. 
The conunittee style is often used when a small group of people is trying to 
develop software and feel that overall decisions need to be made by the group. In some 
extreme cases, there is a need for an individual to be the sole developer on an open 
source project. This is conunonly the case during a first release situation. 
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The individual case works when an individual developer must address a specific 
need. That developer then releases the software to the open source community for 
further development. There are also two very specific styles of open source 
development, which are very similar to the foundation style: Linux kernel and GNU. 
(Fink 2003) 
Attributes are the set of characteristics that are common to most open source 
projects. The maintainer is the first major attribute. In commercial software, the 
maintainers are developers who have been hired for the specific purpose of software 
maintenance. In open source, the maintainers are the members of the open source 
community who take it upon themselves to update and modify the software to suit their 
needs. 
Respect is a major factor that is commonly overlooked when thinking about open 
source. Obviously since the development of the software is distributed, the individual 
developers do not gain all of the credit for the software. However, in many cases, the 
simple fact that a developer has participated in and/or put significant efforts into an open 
source project will lead to future employment and recognition. 
Individuals as maintainers guarantee that even if individuals change companies 
they can still maintain the software. The tools that are used in open source development 
are only slightly different in the way that code is handled. Current version software is 
one of the biggest issues that must be addressed when developers are distributed and all 
working on different parts of the software. In commercial software, the company 
typically has an in-house software depository and in many cases, the developers are not 
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allowed to leave the job site until the day's software changes can be compiled. Well, in 
open source, it is a lot harder to enforce. 
Releasing early and often makes a huge difference in the development in open 
source software. In commercial software, updates in the software are released only 
when the company feels that there has been sufficient change to the original. This 
process takes many months to years for a new update to corne along. 
Reaction to Open Source Software 
There are two sides to every story when it comes to software production: the 
business side and the public side. The business side of open source has to deal with 
competition from already established commercial vendors. Currently, commercial 
support for open source software is stuck in a holding pattern. Vendors do not want to 
spend a lot of research and development money on producing software for open source 
products such as Linux because it is not very widely used by consumers, and until there 
is software support for open source systems, it will be more difficult to convince 
consumers to step into the open source realm. "The knock on Linux has always been 
lack of good software for the desktop" (Dickerson 2004). 
In an interview conducted by Michael Miller for PC Magazine, Adobe Systems 
CEO Bruce Chizen made one thing very clear about why many commercial vendors do 
not target their products to the open source market. He said, "The only people who 
wanted to use [commercial software 1 were people who wanted it for free or very 
inexpensively" (2004). This is could very easily become a problem for software 
vendors. If the consumer can acquire and easily use an operating system for free, then 
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why would they want to spend a lot of money on software to perform their every day 
tasks? 
In late 2004, the open source world was put into the consumer spotlight. The 
release of Firefox, an Internet browser by the Mozilla Foundation 
(http://www.mozilla.org) brought with it a lot offocus from the media on open source 
software. This focus brought to light the open source alternatives that were available for 
many of the other tasks that have become common place in the world today. "Gaim 1M 
client would be familiar even to 1M novices, Adobe distributes an Acrobat Reader for 
Linux, Cisco provides its VPN clients for Linux and Evolution is an open source e-mail 
client even your mom couId use. Anyone who has used OpenOffice or StarOffice 7 
knows that either ofthose office suites will perform 98 percent of corporate tasks with 
no problem" (Dickerson 2004). 
What is becoming clear to the software industry is that "tens of thousands of 
customers - in the private sector and in government - are benefiting today from Linux 
and open-standards-based computing, and that growth is showing no signs of stopping" 
(Cancilla 2004). This growth is being sparked not only by software like Firefox and 
OpenOffice which have been touted as being more stable and secure than Internet 
Explorer and Microsoft Office, but also by computer hardware vendors who are taking 
the lead in spreading the open source message. In December of 2004, "Penn State 
University advised students and staff to replace Internet Explorer with an alternative" 
(Foley 2004). This advice took a stronger step forward in Jefferson County, Colorado 
where "its 2000 government workers were ordered to switch to Firefox" (Sliwa 2004), 
citing that Internet Explorer has become a "VDS - a virus distribution system" (Sliwa 
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2004). Both of these recommendations I orders came because of security issues that face 
Internet users. 
In late 2004, "Dell announced a major Linux pact under which Dell servers 
would be factory-loaded with SuSE Linux" (Cancilla 2004). Prior to this, many of the 
servers that businesses purchased were either sold without an operating system or with a 
Microsoft server operating system. This was a huge step in open source growth. 
The higher levels of public knowledge that have been generated by the buzz of 
some of these major open source products has lead to a change in the way that 
businesses and consumers view open source software. "Instead of needing explanations 
of open source, companies are now asking, 'Why are we buying a vendor product when 
we could use this open source thing?''' (Krill 2004). This has started to cause some 
panic in the hearts of commercial software companies who still sell their products at a 
premium price. 'There really are no companies that aren't being challenged now by 
open source" (Krill 2004). 
It can be said though that Microsoft is at stake to lose a lot more than most 
commercial software companies because of the size and market saturation that their 
products, especially Office and Windows, currently enjoy. The rise of open source 
software definitely has Microsoft concerned. As far back as 1998, some Microsoft 
officials knew that open source was going to threaten their stronghold of commercial 
software. On October 31, 1998 a series of internal memos were leaked to the media 
becoming what are now known as the "Halloween Documents." In these documents, 
some very powerful individuals in the upper tier of the Microsoft Corporation were 
concerned with the surge of new open source alternatives to their products. These fears 
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seemed to have been largely ignored until a memo from June 2002 was leaked to the 
press by Hewlett-Packard stating that "Microsoft is going to use the legal system to shut 
down open source software" (McMillan 2004). This "use of the legal system" had to do 
with an attempt by Microsoft to patent software features so that open source developers 
would be essentially breaking laws in the distribution of the products. This was mainly 
aimed towards operating system features and focused toward the Linux kernel 
(McMillan 2004). 
Apparently this was not enough to stop Linux and other open source projects 
because in 2003, Microsoft launched a "Get the Facts" campaign which aimed to 
discredit Linux and open source. The campaign was mainly conducted online and 
attempted to use internal research and reports to scare consumers away from open 
source, citing security and reliability as major problems with open source. (Cancilla 
2004). In another attempt to prevent commercial Windows users from switching to 
Linux, Microsoft has also begun discounting the price of Windows to compete. Scott 
Lundstrom of AMR Research Inc. said in an interview for Business Week that "playing 
the Linux card is worth a 25% to 30% discount" (Hamm 2004). This is clear and 
definitive evidence that Microsoft is afraid of Linux and open source. Steve Ballmer, 
CEO for Microsoft, said in The Wall Street Journal in July of2004 that "Microsoft's 
biggest competitive threat comes from Linux and other open source products." 
(Schwartz 2004). 
However, despite competition from commercial software companies, one of the 
hardest issues that faces open source is public perception. Open source software, 
especially Linux, has been viewed as software that is too technical. One of the big 
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issues that companies face is the illusion that open source software is harder to use and 
will decrease employee productivity. Dispensing this myth that open source software 
was more difficult to use and would take longer for employees to perform everyday 
tasks was the subject of an experiment conducted in March 2005 by Dr. Joel Whitesel of 
the Information Systems and Operations Management department at Ball State 
University. 
The experiment consisted of randomly dividing 19 students into control and 
experiment groups. This random selection was done in order to alleviate biases in 
experiment results caused by individual selection. All of the students had been 
previously instructed in the use of Microsoft Office software as a part oftheir curriculum 
at Ball State University. Both groups were given a print-out of a spreadsheet file and 
asked to duplicate the file to the best oftheir ability. The control group was to create the 
file using Microsoft Excel XP and the experiment group used the Calc program from 
OpenOffice. The participants were asked to record their start and end time for the task 
as well as the level of frustration that they faced on a scale from I to 5 with a I being the 
most frustrating and a 5 being the least frustrating. 
Upon completing the duplication, each participant turned in a print-out of the 
worksheet and formulas to be used for scoring. The times, frustration levels, and scores 
were then analyzed using a Oneway ANOV A Table. This analysis showed that there 
were no significant differences in the time needed to complete the task, the frustration 
level of the participants, or the scores that the participants received on their output. This 
was a small scale experiment that cannot provide enough information to completely 
dispel the myth that open source software is harder and takes more time to use. 
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However, it clearly shows that with basic education of spreadsheet software, there are no 
significant differences that can be attributed to using open source software to complete a 
business task. 
Conclusions 
The experiment conducted shows that open source software really can become a 
viable alternative for business. Many companies and governments are already switching 
to open source alternatives for their day to day business transactions. The cost, security, 
and flexibility of open source software will only continue to drive its development and 
further usage down the road. Open source is not just a passing fad, nor will it fade with 
time. Major software companies are starting to take notice, and soon there will be 
significant competition in the software market. Open source software is most definitely 
a viable option for consumers to persue. 
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